
,, ', eo 17/i. l-/ /9 i

Mossbauer Study of Fe 5 7 in FeTi and Fe .8Mn 2Ti Hydrides

Frederick Oliver

Windsor Morgan ... .

012/16/81

U.S. ARMY RESEARCH OFFICE

DAA G29 80 G 0003 
D' N E1

MORGAN STATE UNIVERSITY

* APPROVED FOR PUBLIC RELEASE

DISTRIBUTION UNLIMITED

-JJ

"-" . . .-.. .. ... ... .. . . .. .. ... .I III Il 2 ..... ......



UNCLASSIFIED
SECUI4ITY CLASSIFICATION OF THIS PAGE MhPow Doe Entere

READ INSTRUCTIONSREPORT DOCUMENTATION PAGE BEFORE COMPLET04GORK
I. REPORT NUMBERN GOVT ACCESSION NO. 3 RECIPIENT*S CATALOG NUMBER

4. TITLE (md Subtfio) 5 TyPE OF REPORT A PEMOO COVERED

MOSSBAUER STUDY OF Fe5 7 IN FeTi AND Final 9/10/80 - 9/9/81

Fe Mn Ti HYDRIDES 6 PEFORMING ORG. REPORT NUMBER

.8 .2
7. AUTHOR(e) S. CONTRACT OR GRANT NUMERIe)

Frederick Oliver DAAG29-80-G-0003

Windsor Morgan
9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT. TASK

AREA a WORK UNIT NUMBERS
Morgan State University P-17711-H-P
Dept. of Physics
Baltimore, Maryland 21239

,,. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT ATE
U. S. Amy Research Office 1216/ 81
Post Office Box 12211 1S. NURSER OF PAGES
Research Triangle Park, NC 27709

14. MONITORING AGENCY NAME & ADDRESS(II diffemt frm Cnftroflitn 0111O) IS. SECURITY CLASS. (of this report)

Unclassified

IS. DECL ASSI FIC ATIONi DOWNGRADING
SCNEOULE

16. DISTRIBUTION STATEMENT (of this Roport)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the ebarect mtforedn Block 2. If tlflom'ent frm Report)

NTA

Is. SUPPLEMENTARY NOTES
The view, opinions, and/or findings contained in this report are those of the
author(s) and should not be construed as an official Department of the Army
position, policy, or decision, unless so designated by other documentation.

I9. KEY WORDS (Continue on everee side If "ecoeer, Me tcaenFuay op ocs numOr)

M 'ssbauer
Hydrides
FeTi ,""'

Fe Mn 2 Ti8 .2"
*L Aw~IRACT f n - -ot- Ifd en i Esavrtp bp blIog mh , 2

This study has been conducted to investigate the effect

hydriding has on the electronic and magnetic properties of

FeTi and Fe 8Mn 2Ti using the M6ssbauer Effect. Experiments were

conducted using the 14.4 key M69sbauer radiation from Fe at-
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-,temperatures between 4.20K and 2Q8 0 K. Studies were made of the

changes in isomer shift and linewidth upon hydriding. Our results

indicate that hydriding FeTi and Fe 8 Mn 2 Ti causes phase changes

in the crystals from an a< phase to either a and/oryphase. These

studies also indicate that although there is a major chanze in

the pressre composition isotherm upon alloyins with manganese,

there is no change in the electronic structure of the iron.,

2.

. ,



STATEMENT OF PROBLEM

This research was a M6ssbauer study of FeTi and Fe Mn .2Ti

and their hydrides. Fe 5 7 was used as a probe in studying the

metallurgical and electronic structure of the compounds studied.

Changes in electronic density were indicated by changes in isomer

shift. Experiments were conducted at various temperatures be-

tween room temperature and liquid helium (4.2 K). A computer

least squares analysis was performed on all spectra to determine

the best theoretical fit for all experimental data. An interpreta-

tion of the effects of hydrogen absorption in intermetallics was

made by comparing X-ray diffraction and Mbssbauer spectra before

and after hydriding for FeTi and Fe Mn .2Ti.
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SUMMARY OF RESULTS

X-ray diffraction measurements indicated that FeMn.2 Ti

was single phase with the identical pattern found for FeTi.

M-ossbauer measurements on FeTi gave the same isomer shift within

experimental error as found by previous researchers. FeTi

and Fe 8Mn 2Ti exhibited a single peak and reuained non-magnetic

down to 4.2 0K. Spectra rendered identical results within experi-

mental error for FeTi and Fe 8 Mn .2Ti (See Table 1).

Our results indicate that hydriding FeTi and Fe Mn Ti
.8 .2

causes phase changes in the crystals. These studies indicate

that although there is a major change in the pressure composi-

tion isotherms upon alloying with manganese, there is no change

in the electronic structure of the iron atom as demonstrated

by the Mbssbauer Effect. There appears to be no correlation

between electron structure due to the 3rd element and the

hydrogen absorption properties.

Hydriding broadens the linewidth for both compounds. This

broadening is attributed to changes in phase of the compounds.

There was an increase in the isomer shift. The change represents

a decrease in the s-electron density at the nuclear site. A

reduction of the electron density may be due to either an increase

of d character at,the Fe site or an increase in the lattice

volume.

MOssbauer measurements on cycled samples showed the compounds

to be reversible ( see table 2) with fully desorbed samples

rendering the same spectra as unhydrided compounds. Cycled

samples showed no evidence of ferromagnetic precipitates.
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